[Toward an explanation for the mnemonic effects of glucocorticoids?].
If the engram of long-term memory is encoded by structural changes of neuronal circuits, they are expected to be present at distant time points after learning, to be specific of circuits activated by learning, and sensitive to behavioral contingencies. In this review we present new concepts that emerged from in vivo imaging studies that tracked the structural bases of the memory trace. A fine balance of spine formation and spine elimination needed for behavioral adaptation to new experience is regulated by glucocorticoids, which are secreted in synchrony with circadian rhythms and in response to stress. Disruption of glucocorticoid oscillations frequently observed in psychiatric disorders like depression and post-traumatic stress produces spine turnover defects and learning disabilities. These new findings provide a new framework for explaining the potent but complex mnemonic effects of glucocorticoids.